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The National Institute for Occupational Safety and
Health (NIOSH) has been sponsoring workshops for
undergraduate engineering professors since 1984.The
workshops were designed to educate engineering
professors about the importance of addressing health and
safety issues in their undergraduate engineering
curricula.This study was designed to evaluate the
effectiveness of these workshops in encouraging and in
providing information that would be helpful in shaping
the future direction of these workshops and other
related NIOSH efforts.
The objectives of this study were to determine: 1)
if previous participants in NIOSH workshops have
continued to use the information and ideas presented
regarding the integration of health and safety issues
into the undergraduate engineering curricula, 2) the
reasons undergraduate engineering faculty give for
including or not including health and safety issues in
their courses, 3) the sources of materials and
Redacted for Privacyinformationundergraduate engineering professors use to
address current health and safety issues, and 4) any
trends toward the education of undergraduate engineering
students in the area of health and safety.
The study population consisted of 108 undergraduate
engineering faculty who attended the workshops and 116
randomly selected undergraduate engineering professors
who did not attend the workshops.Each faculty member
completed an eight-page questionnaire regarding
occupational and public health and safety.The
questionnaire was divided into three parts:
occupational health and safety, public health and
safety, and general information.Participants were
asked if they currently were addressing health and
safety issues, if they had conducted any research in the
area of health and safety, where they were finding the
materials and information to use in their classes, why
they were addressing health and safety issues in their
classes or why not, whether they have any exposure to
health and safety in their undergraduate education and,
what type of support they received from their department
and colleagues.
A total of 175 surveys were returned for an overall
response rate of 54.0 percent.Eighteen questionnaires
were removed from the study because of incomplete or
inconsistent responses.Tests of statisticalsignificance between the two groups were based on Chi-
Square statistics.
The results indicated that faculty who attended the
workshops believed that their attendance contributed to
their decision to integrate health and safety issues in
their courses.Of those faculty who attended the
workshop 76.8 percent currently are addressing
occupational health and safety and 57.1 percent are
addressing public health and safety in their
undergraduate engineering curricula.Purdue (75.0
percent), Tufts (62.5 percent), Utah (80.0 percent), and
Auburn (55.6 percent) participants felt the workshop was
an important source of information for occupational
health and safety.Over fifty-eight percent responding
in each group marked personal interest and ethical
considerations for reasons they address occupational and
public health and safety.Copyright by Dianna Farwell
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Review of Literature
The technological advances of today are challenging
the current ideologies and content of curriculums in
business, medical and engineering schools.Topics such
as business ethics, environmentalmedicine, and health
and safety that were once briefly mentioned or ignored
completely are slowly being integrated into university
core courses.The encouragement for this integration is
coming from a variety of sources including the National
Institute for Occupational Safety and Health (NIOSH),
private industry and public concern.
The pressure to address ethics in business school
programs is coming from private industry.Scandals of
insider trading and unethical business practices appear
in our newspapers on a daily basis.The argument over
who is responsible for teaching ethics was "touched off
by a gift of $20 million to the Harvard Business School
from John Shad, former chairman of the SEC, to be used
to develop approaches to teaching ethics" (Hanson, 1987,
p. 10) .
This debate has created difficulty for Kirk Hanson
and others who are helping universities develop ethic2
courses."We hope to become one more positive influence
on their values, even if only marginally.We do this by
providing an environment that encourages strong beliefs
about what constitutes fair play, due process, and
proper competition for grades and jobs.We also do this
by being up front about our own values as faculty, and
administrators, and as human beings" (Hanson, 1987, p.
11).Investment banker Felix Rohatyn says, "I no more
believe that ethics can be taught past the age of 10,
than I believe in the teaching of so-called creative
writing" (Hanson, 1987, p. 11).Lester Thurow Dean of
MIT Sloan School of Management believes, "if they
haven't been taught ethics by their families, their
clergymen, the elementary and secondary schools, their
liberal arts colleges or engineering schools or the
business firms where most of them have already worked
prior to getting a business degree, there is very little
we can do" (Hanson, 1987, p. 11). Although the debate
continues on today, more and more business schools are
integrating business ethics into their core courses.
Wharton University began its initial integration in
1976; by 1988, the integration was still continuing and
the faculty at Wharton University believe that
"implementation will be a continuing interactive effort"
(Dunfee & Robertson, 1988, p. 858).3
The integration of public health into disciplines
which at first may appear to be unrelated has also been
a challenge for the academic world.Disciplines such as
engineering, medicine and business have often left
public health to the public health experts.However,
Charles Edward Amory Winslow's definition broadens the
often narrow view of public health.
Public health is the science and art of
preventing disease, prolonging life, and
promoting physical health and efficiency
through organized community efforts for the
sanitation of the environment, the control
of community infections, the education of the
individual in principles of personal hygiene,
the organization of medical and nursing
service for the early diagnosis and preventive
treatment of disease, and the development of
the social machinery which will ensure to every
individual in the community a standard of living
adequate for the maintenance of health (Starr,
1984, p. 180).
This definition demonstrates the importance each of
these fields and many others play in effectively meeting
the needs of today's society.Yet, the integration of
public health in the medical field is just beginning to
emerge.Winfried Bech, chairman of the Association of
Democratic Physicians in Frankfurt, Germany, believes,
"sooner or later, there will be a specialist doctor for
environmental medicine" ("Environmental Health", 1991,
p. 48).4
One reason this area has been slow to develop is
that the "ultimate focus is on giving advice and
suggesting preventative measures and may not be as
financially attractive to doctors as are other,
treatment-oriented practices such as surgery"
("Environmental Health", 1991, p. 49).In a study by
Dr. Barry Levy (1985), he compared the teaching of
occupational health in medical schools during the 1977-
78 academic year to 1982-83 academic year.His study
found a "substantial increase in the percentage of US
medical schools teaching occupational health with
another substantial increase in the percentage of
schools requiring occupational health to be a part of
their curriculum" (Barry, 1985, p. 80).However, the
median curriculum time (four hours) between the academic
years did not change (Barry, 1985).
Over the past several years health and safety
issues have been introduced into business and
engineering schools curricula.Project Minerva and
Project Shape were both developed by NIOSH to meet the
concerns of rising costs related to deaths, injuries and
illnesses on the job (Talty & Walters, 1987)."From
legal, cost, ethical and liability stand points managers
and engineers must become aware of the principles and
practices of occupational safety and health" (Talty &5
Walters, 1987, p. 26)."Project Minvera is based on a
four-phase effort beginning with making business schools
aware of the need for students to receive information
and instruction in occupational health and safety"
(Talty & Walters, 1987, p 28)."NIOSH has discovered
that although business schools are enthusiastic about
the integration of occupational safety and health
content, they lack the time and expertise to develop the
necessary course materials" (Thelan, Ledgerwood &
Walters, 1985 p. 42).To meet these needs the next
three phases involve encouragement for integration of
occupational health and safety information, has plans
for providing the materials and information needed, and
a system set up for obtaining feedback from faculty and
student on the usefulness of information and materials.
Twenty-five different universities are participating in
project Minerva, and NIOSH has created a not-for-profit
corporation called the Minerva Education Institute.
"This institute is designed to allow industry, academia
and other professionals an opportunity to support and
administer future efforts of Project Minerva" (Talty &
Walters, 1987, p. 29).
Project Shape set into motion a series of NIOSH-
sponsored workshops for undergraduate engineering
faculty.At the conclusion of the first workshop in6
1979, it was determined that "occupational health and
safety principles must be incorporated into the
education of engineers to make a major impact in
preventing work-related injuries, illnesses and deaths"
(Talty, 1986, p. 13).Following that, workshop
engineering faculty, private and public industry
engineering professionals, and health and safety
professionals have been taking a stand for or against
the integration of occupational and public health and
safety information in undergraduate engineering courses.
According to Professor Daniel Crowl, many
engineering faculty "will argue that the academic
experience is designed to provide only a fundamental
knowledge, with practical application being the
responsibility of industry" (Crowl & Louvar, 1988 p.
75).However, Crowl maintains that "safety is a systems
science, involving the application of a broad range of
fundamental skills strongly coupled with practical
application" (Crowl & Louvar, 1988 p. 75).Also in
agreement with these ideas is Professor Louvar who
believes that "to meet the challenges of the future, we
must give more attention, concern, and respect to
safety" (Crowl & Louvar, 1988 p. 77).
Encouraging undergraduate engineering programs to
integrate occupational and public health and safety7
issues in their curricula is not new.A review of the
literature displayed a variety of concepts and concerns
in the areas of health and safety and educating
undergraduate engineering students.Several
investigators (Crowl & Louvar, 1988; Gute, Rossignol &
Hanes, 1993; Fleischman, 1988; Talty, 1986; Talty &
Walters, 1987) have been working toward this integration
process.Their insistence is based on information they
have gathered from private and public industry.There
is a shift from what has been traditionally considered
as "true engineering" responsibilities to include
providing worker and community safety and health
protection (Fleischman, 1988).It is believed that "the
engineer who considers health and safety aspects of
design is engaged in primary prevention of injury and
disease" (Gute, Rossignol & Hanes, 1993, p. 3)."Many
health and safety problems in the workplace are caused
by physical stresses imposed on workers by improperly
designed equipment" (Moeller, 1992 p. 50).The public
has also placed demands on engineers.Dr. Marina
Whitman, Vice President, Public Affairs and Marketing
Group at General Motors, suggests that through the 1970s
and 80s as "U.S. companies prospered and incomes and
living standards rose, society began to demand an
increasing measure of "nonmarket" or "social" goods--8
such things as safety, and environmental protection"
(Sladovich, 1990, p. 45).
Another group that encourages the integration of
health and safety issues in undergraduate engineering
curricula is the Accrediting Board for Engineering
Technology (ABET).ABET makes several references to the
importance of integrating safety in undergraduate
engineering programs seeking accreditation.Information
presented in section IV.C.3, Curricular Content,
produces the following statement in the overview, "the
program must not only meet the specified minimum content
but must also show evidence of being an integrated
experience aimed at preparing the graduate to function
as an engineer."Four different sub-sections of IV.C.3
make reference to the importance of "professional ethics
and social responsibilities".Section IV.C.2,
Curricular Objective discusses the " extent to which a
program develops the ability to apply pertinent
knowledge to the practice of engineering in an effective
and professional manner."A specific objective listed
is "an understanding of the engineer's responsibility to
protect both occupational and public health and safety"
(ABET Accreditation Year Book).
While these references to safety take top priority
at some universities, an Associate Professor in9
Electrical and Computer Engineering at Oregon State
University who is responsible for assuring his
department is in line with ABET standards sees these
references as a form of "lip service" because this
portion of the accreditation requirements have never
been used to deny accreditation to an engineering
program.However, Oregon State University is offering
several Human Factors Engineering courses for the 1993-
94 academic year encouraging seniors and graduate
students from the following areas to participate:
engineering, psychology, business, exercise and sports
science, environmental health management or forestry
("Course Description", 1993-94).
Current ABET standards requiring the discussion of
health and safety issues in undergraduate engineering
courses is only part of the challenges facing
undergraduate engineering faculty.Other concerns
expressed about the addition of health and safety issues
have been:overcrowded curricula, lack of textbooks,
and faculty not trained or who have no or little
interest in the area of health and safety (Talty, 1986;
Crowl & Louvar, 1988).To address these concerns, NIOSH
hasinitiated a coordinated effort with the authors of
engineering textbooks and publishers to include safety
and health in new and revised texts, have made available10
case studies in engineering for classroom use, and have
developed and promoted yearly workshops for
undergraduate engineering professors.In 1984, NIOSH
began yearly workshops targeting undergraduate
engineering faculty.The purpose of these workshops was
to offer information on occupational and public health
and safety integration in courses, to share information
for the development of course material, to develop a
faculty networking system, to gather information from
private and public industry, and to have the opportunity
to review other universities' curricula for ideas and
information (Talty, 1986).
The effectiveness and success of the NIOSH-
sponsored workshops will be based on the following
areas:
* Have previous participants in NIOSH workshops
continued to use the information and ideas
presented?
* What reasons are given as to why undergraduate
engineering faculty choose to address or not
address health and safety issues in their
courses?
* Are the undergraduate engineering professors
finding the materials and information they
gathered at the workshop helpful in addressing
current health and safety issues in their
courses?
An evaluation focusing on these issues will help in four
important areas:(1) planning new workshops,(2)11
programming,(3) whether to conduct future workshops,
and (4) whether changes in the workshop content should
be made (Ayers, 1989).12
Introduction
The National Institute for Occupational Safety and
Health (NIOSH) has been sponsoring workshops for
undergraduate engineering professors since 1984.The
workshops were designed to educate engineering
professors about the importance of addressing health and
safety issues in their undergraduate engineering
curricula.
Purdue University was the site of the first NIOSH-
sponsored workshop.As summarized by Talty,
"participants included representatives from academic,
private and government sectors.This workshop concluded
that OS&H principles must be incorporated into the
education of engineers to make a major impact in
preventing work-related injuries, illnesses and deaths
(Talty, 1986, p. 13)."It is with this goal in mind
that NIOSH continued its yearly workshops.
Including the first workshop at Purdue University
in 1984, 108 engineering faculty members have
participated in NIOSH-sponsored workshops.Workshop
presentations were given by engineering faculty, and
private and governmental participants.Some of the
topics addressed were:Occupational Safety and Health
and the Engineer, Ethical and Legal Responsibilities in13
Engineering Design, How Engineering Educators
Incorporate Safety and Health Awareness into Their
Curricula, Evaluation of Safety and Health materials for
Integration into Engineering Curricula, and Use of
Engineering Case Studies as a Vehicle for Teaching
Health and Safety.
The present study was designed to evaluate the
effectiveness of the NIOSH-sponsored workshops in
encouraging and in providing information that would be
helpful in shaping the future direction of these
workshops and other related NIOSH efforts. Currently,
these efforts are directed toward educating
undergraduate engineering students to the importance of
occupational health and safety in the practice of
engineering.The objectives of this study were to
determine: 1)if previous participants in NIOSH
workshops, regarding the integration of health and
safety issues into the undergraduate engineering
curricula, have continued to use the information and
ideas presented, 2) the reasons why undergraduate
engineering faculty choose to address or not address
health and safety issues in their courses, 3) where
undergraduate engineering professors are finding the
materials and information they use to address current
health and safety issues, and 4) any trends toward the14
education of undergraduate engineering students in the
area of health and safety.15
Methods
The questionnaire was developed based on the needs
and requests of the National Institute for Occupational
Safety and Health (NIOSH) to evaluate the Institutes'
undergraduate engineering faculty workshops on
Occupational Health and Safety in the undergraduate
engineering curricula.The workshops were held at
Purdue University 1984, Tufts University 1987, Texas
Tech University 1989,Utah University 1990 and
University of Alabama 1991.This questionnaire was
reviewed by Mr. John Talty, Chief of the Educational
Resource Development Branch, Division of Training and
Manpower Development, Centers for Disease Control,
NIOSH; Dr. Annette Rossignol, Chair, Health and Human
Performance Department, Oregon State University (OSU);
Pamela Bodenroeder of OSU Survey Research Center; and by
Professor Kenneth Funk of the College of Engineering OSU
who recently had presided over aNIOSH-OSU workshop.
Revisions were made and the final questionnaire was
reviewed again by Mr. Talty and approved.A copy of the
questionnaire appears as Appendix A.
The sample consisted of three groups; one exposed
and two unexposed.The exposed group was predetermined
by attendance at one of the five NIOSH workshops.A16
list of attendees was provided by NIOSH.The first
unexposed group comprised of engineering professors from
the same university and department as those attending
the workshop.One undergraduate engineering professor
name was selected for each exposed person (i.e.,
workshop attendee) from 1991-1992 college and university
catalogs on microfiche.
The second unexposed group, (non-workshop attendee)
was selected from the same engineering discipline as
attendees but at an engineering university or college
not represented by the attendees.This selection
process was facilitated by assembling a list from the
1992 Directory of Engineering and Engineering Technology
Undergraduate Programs and 1992 Love Joy's College Guide
to identify universities not represented at the NIOSH
workshops.Colleges and universities were selected at
randomfrom the college/university lists.The same
process used to determine the first unexposed group was
repeated for this group.The total sample consisted of
324 undergraduate engineering professors (108 in each
group).
Each professor in the study was sent a cover
letter, questionnaire and a self addressed return
envelope.Questionnaires were numbered to facilitate
recording of returned questionnaires.Two weeks, after17
the initial mailing, a follow-up postcard was sent to
nonresponders.One month after the first mailing, a
second set of questionnaires was mailed to
nonresponders.After two weeks, another reminder
postcard was sent.
A total of 175 surveys were returned for an overall
response rate of 54.0 percent.Eighteen surveys were
discounted for the following reasons:two surveys were
filled out by the same people twice, four were returned
because professors were no longer at that institution,
three returned in the self addressed envelop unanswered,
five professors were no longer teaching, two answered
for their department as a whole, one responded from the
prospective of personal laboratory safety practices
rather than occupational and public health and safety
issues, and one professor was deceased.
The data were analyzed using SPSS PC+ version 4.0
statistical computer software.Frequencies for the
exposed group were compared to the unexposed groups, the
two unexposed groups were analyzed separately at first
to evaluate any significant differences between them,
and then combined if appropriate, and compared with the
exposed group.Tests of statistical significance were
based on the Chi-Square statistics.18
Results
Characteristics of NIOSH Workshop Attendees
Table 1 looks at the individual NIOSH conferences
and whether the participants are currently teaching
health and safety issues in their classes.All eight
participants of the Tufts workshop in 1987 are currently
addressing occupational and public health and safety.
Eighty-one percent of Auburn attendees are addressing
occupational health and safety, while 63.6 percent are
addressing public health and safety.There were no
significant differences among attendees of particular
workshops.
Currently 31 (55.4 percent) of the participants
teach both occupational and public health and safety in
their courses.Twelve (21.4%) participants do not teach
any health and safety in their courses.Percentages are
listed in Table 2.
Fifty-five percent of the Auburn attendees and 70.0
percent of the Utah attendees said the workshop was a
reason for integrating occupational health and safety in
their courses; these attendees were followed closely by
Purdue attendees with 50.0 percent.For public health
and safety, 66.7 percent of the Purdue participants
listed the workshops as a factor for integratingTable 1
Total Number of Workshop Attendees According to Their Current Teaching Status
OCCUPATIONAL HEALTH AND SAFETY PUBLIC HEALTH AND SAFETY
PURDUETUFTSTEXASUTAHAUBURNPURDUETUFTSTEXASUTAHAUBURN
1984 1987TECH 19891990 1991 1984 1987TECH 19891990 1991
CURRENTLY INTEGRATING66.7% (4)100%75.0% (12)66.7%81.8% (9)50.0% (3)100% 50.0% (8)40.0%63.6% (7)
HEALTH AND SAFETY ISSUES (8) (10) (8) (6)
NOT CURRENTLY 33.3% (2)0.0% 25.0% (4)33.3%18.2% (2)50.0% (3)0.0% 50.0% (8)60.0%36.4% (4)
INTEGRATING HEALTH (5) (9)
AND SAFETY ISSUES
Table 2
Total Number of Workshop Attendees Addressing Health and Safety Issues in Their Courses
CURRENTLY TEACH PUBLIC HEALTH
AND SAFETY IN YOUR COURSES
DO NOT TEACH PUBLIC HEALTH
AND SAFETY IN YOUR COURSESTOTAL
CURRENTLY TEACH OCCUPATIONAL
HEALTH AND SAFETY IN YOUR COURSES
55.4% (31) 21.4% (12) 76.8% (43)
DO NOT TEACH OCCUPATIONAL HEALTH
AND SAFETY IN YOUR COURSES
1.8% (1) 21.4% (12) 23.2% (13)
TOTAL 57.1% (32) 42.9% (24) 100% (56)20
health and safety in their classes, while 50.0 percent
of the Tufts participants indicated the workshop as a
reason.Table 3 lists all the workshops and the
percentages for those listing the workshops as a reason
to integrate health and safety issues into their
courses.
Table 4 presents data for those participants
reporting that the workshop was an important source of
information for obtaining health and safety material.
Purdue (75.0 percent), Tufts (62.5 percent), Utah (80.0
percent), and Auburn (55.6 percent) participants felt
the workshop was an important source of information for
occupational health and safety.Purdue (66.7 percent)
and Tufts (62.5 percent) participants felt the workshop
also was an important source of information for public
health and safety.
Comparison of Workshop Attendees With Other Engineering
Faculty
Forty-six (86.8 percent) of the attendees believed
mildly to strongly that it is necessary to address
occupational health and safety issues in the
undergraduate engineering curricula.Forty-forty (78.6
percent) of the attendees believe the same for public
health and safety (See Table 5).The majority of theTable 3
Was NIOSH Workshop a Contributing Factor to Attendees Decision to Integrate Health and Safety Issues in Their Courses
OCCUPATIONAL HEALTH AND SAFETY PUBLIC HEALTH AND SAFETY
PURDUETUFTSTEXASUTAHAUBURNPURDUETUFTSTEXASUTAHAUBUR
1984 1987TECH 19891990 1991 1984 1987TECH 19891990N 1991
CONFERENCE WAS A REASON50.0% (2)37.5%41.7% (5)70.0%55.6% (5)66.7% (2)50.0%25.0% (2) 40.0%25.0% (2)
TO INTEGRATE HEALTH AND (3) (7) (4) (2)
SAFETY ISSUES
CONFERENCE WAS NOT A 50.0% (2)62.5%58.3% (7)30.0%44.4% (4)33.3% (1)50.0%75.0% (6) 60.0%75.0% (6)
REASON FOR INTEGRATING (5) (3) (4) (3)
HEALTH AND SAFETY ISSUES
Table 4
NIOSH Workshop was a Source of Information for Obtaining Health and Safety Material to use in Their Courses
OCCUPATIONAL HEALTH AND SAFETY PUBLIC HEALTH AND SAFETY
PURDUETUFTSTEXASUTAHAUBURNPURDUETUFTSTEXASUTAHAUBURN
1984 1987TECH 19891990 1991 1984 1987TECH 19891990 1991
CONFERENCE WAS A 75.0% (3)62.5%33.3% (4)80.0%55.6% (5)66.7% (2)62.5%0.0% 33.3%33.3% (2)
SOURCE FOR INFORMATION (5) (8) (5) (2)
TO DEVELOP MATERIAL
CONFERENCE WAS NOT A 25.0% (1)37.5%66.7% (8)20.0%44.4% (4)33.3% (1)37.5%100% (7) 66.7%66.7% (4)
SOURCE FOR INFORMATION (3) (2) (3) (4)
TO DEVELOP MATERIAL
N.)
HTable 5
How Strongly do You Agree with This Statement? "It is Necessary to Address Health and Safety Issues in the Undergraduate Engineering
Curricula."
OCCUPATIONAL HEALTH AND SAFETY PUBLIC HEALTH AND SAFETY
STRONGLYNEITHERMILDLY TO STRONGLYNEITHERMILDLY TO
TO MILDLYAGREE NORSTRONGLY TO MILDLYAGREE NORSTRONGLY
DISAGREEDISAGREE AGREE TOTALDISAGREEDISAGREE AGREE TOTAL
9.4% (5) 3.8% (2) 86.8% (46) 100% 12.5% (7) 8.9% (5) 78.6% (44) 100% AI I ENDEE
(53) (56)
*SUSD 10.2% (5) 12.2% (6) 77.6% (38) 100% 14.9% (7) 12.8% (6) 72.3% (34) 100%
(49) (47)
**DUSD 26.3% (8) 12.2% (6) 71.4% (35) 100% 22.4% (11) 8.2% (4) 69.4% (34) 100%
(49) (49)
*SUSD = Engineering professors from the Same University and Same Department.
**DUSD = Engineering professors from a Different University and Same Department.23
SUSD (Same University Same Department) and DUSD
(Different University Same Department) (77.6 percent and
71.4 percent) agreed with attendees for occupational
health and safety and public health and safety (72.3
percent and 69.4 percent).
Of those persons who attended the workshop 76.8
percent currently are addressing occupational health and
safety and 57.1 percent are addressing public health and
safety in their undergraduate engineering curricula (see
Table 6).The percentage of SUSD addressing
occupational health and safety was 52.9 percent compared
to 40.0 percent from DUSD.Only a small percentage of
SUSD (35.4 percent) and DUSD (30.6 percent) teach public
health and safety in their courses.There was a
significant difference (pa) = .002) between attendees
and SUSD/DUSD combined for occupational health and
safety and public health and safety (p = .003).
Only those persons responding "yes" to currently
addressing occupational and public health and safety
were required to respond to this question: Are there
elective courses in health and safety available to
engineering students at your institution?Table 7 shows
that the participants of the workshops responded with
the majority (52.4 percent) offering elective courses in
occupational health and safety and 56.3 percent offering24
Table 6
Do You Currently Address Health and Safety Issues in Your Undergraduate Engineering Classes?
OCCUPATIONAL HEALTH
AND SAFETY
PUBLIC HEALTH AND
SAFETY
YES NO TOTAL YES NO TOTAL
ATTENDEE76.8% 23.2% 100% 57.1% 42.9% 100%
(43) (13) (56) (32) (24) (56)
*SUSD 52.9% 47.1% 100% 35.4% 64.6% 100%
(27) (24) (51) (17) (31) (48)
**DUSD 60.0% 40.0% 100% 30.6% 69.4% 100%
(30) (20) (50) (15) (34) (49)
*SUSD = Engineering professors from the Same University and Same Department.
**DUSD = Engineering professors from a Different University and Same Department.
Table 7
Are There Elective Courses in Health and Safety Available to Engineering Students at Your
Institution?
OCCUPATIONAL HEALTH AND
SAFETY
PUBLIC HEALTH AND
SAFETY
YES NO TOTAL YES NO TOTAL
52.4% 47.6% 100% 56.3% 43.8% 100% A 1 1 ENDEE
(22) (20) (42) (18) (14) (32)
*SUSD 20.8% 79.2% 100% 18.8% 81.3% 100%
(5) (19) (24) (3) (13) (16)
**DUSD 15.0% 85.0% 100% 28.6% 71.4% 100%
(3) (17) (20) (4) (10) (14)
*SUSD = Engineering professors from the Same University and Same Department.
**DUSD = Engineering professors from a Different University and Same Department.25
courses for public health and safety.The comparable
percentages for SUSD and DUSD were 20.8 percent and 15.0
percent offering elective courses for occupational
health and safety (pa) = 0.0008) and 18.8 percent and
28.6 percent for public health and safety (pa) = 0.008),
respectively.
When asked what factors contributed to their
decision to integrate health and safety issues in their
courses, personal interest received the highest positive
responses in all three groups for both occupational and
public health and safety (> 85 percent).All groups,
and especially the DUSD, reported that the factor
"ethical considerations for occupational and public
health and safety" contributed to professors decisions
to integrate occupational (90.0 percent) and public
health and safety (86.7 percent) issues in their
classes.Availability of good material was not a strong
factor for integrating occupational and public health
and safety issues for attendees (16.3 percent and 31.3
percent) for SUSD (23.1 percent and 52.9 percent) and
DUSD (30.0 percent and 53.3 percent).Importantly,
there was a significant difference between attendees and
both SUSD/DUSD groups for the factor "National Institute
for Occupational Health and Safety conferences and/or
workshops" for occupational health (pa) = 0.00001) and26
public health and safety (pa) = 0.001).Professional
Engineering conferences or workshops was a significant
factor for attendees and SUSD/DUSD combined for
occupational health and safety (pa) = .05) and public
health and safety (pa) = .09).The availability of good
materials (pa) = .07) and Dean's encouragement (pa) =
.01) for public health and safety were significantly
different between attendees and SUSD/DUSD combined.A
significant difference was observed between SUSD and
DUSD for the factor "departmental encouragement" for
occupational health and safety (pa) = 0.04) and for
ethical considerations (pa) = .08) for public health and
safety.Table 8 lists other contributing factors for
integrating health and safety issues in undergraduate
engineering courses.
Most professors who currently are addressing
health and safety issues in their courses developed
their own material (occupational health and safety, 86.0
percent of the attendees, 79.2 percent of the SUSD and
89.5 percent of the DUSD).The comparable percentages
for public health and safety were 83.3 percent, 83.3
percent and 93.3 percent.Fifty-eight percent of the
attendees indicated that NIOSH conferences and workshops
were sources of information for obtaining occupational
health and safety material.Attendees also reviewedTable 8
Factors That Have Contributed to Faculty Decisions to Address Health and Safety Issues in Your Courses
OCCUPATIONAL HEALTH AND SAFETY PUBLIC HEALTH AND SAFETY
AYI'ENDEE
(43)
*SUSD
(27)
**DUSD
(30)
AlTENDEE
(32)
*SUSD
(17)
**DUSD
(15)
FACTORS YESNOYESNOYESNOYES INOYESNOYESNO
ABET requirement 58.1%41.9%42.3%57.7%45.0%55.0%43.8%56.3%29.4%70.6%53.3%46.7%
Departmental encouragement 62.8%37.2%69.2%30.8%40.0%60.0%56.3%43.8%58.8%41.2%4.0.0%60.0%
Dean's encouragement 23.3%76.7%19.2%80.8%5.0%95.0%31.3%68.8%11.8%88.2%0.0%100%
Availability of good materials 16.3%83.7%23.1%76.9%30.0%70.0%31.3%68.8%52.9%47.1%53.3%46.7%
Personal interest 97.7%2.3%84.6%15.4%95.0%5.0%87.5%12.5%100%0.0%93.3%6.7%
Interest from graduate students 11.6%88.4%19.2%80.8%15.0%85.0%15.6%84.4%23.5%76.5%20.0%80.0%
Research experience 44.2%55.8%50.0%50.0%50.0%50.0%53.1%46.9%52.9%47.1%40.0%60.0%
Concern for increasing personal liability 46.5%53.5%61.5%38.5%50.0%50.0%37.5%62.5%58.8%41.2%40.0%60.0%
Colleague influence 30.2%69.8%26.9%73.1%15.0%85.0%18.8%81.3%23.5%76.5%20.0%80.0%
Alumni influence 14.0%86.0%16.0%84.0%10.0%90.0%9.4%90.6%11.8%88.2%26.7%73.3%
Engineering Conferences or workshops 32.6%67.4%11.5%88.5%20.0%80.0%34.4%65.6%11.8%88.2%21.4%78.6%
NIOSH conferences or workshops 51.2%48.8%3.8%96.2%5.0%95.0%34.4%65.6%5.9%94.1%0.0%100%
APHA conferences or workshops 2.3%97.7%0.0%100%5.0%95.0%0.0%100%5.9%94.1%0.0%100%
Professional society influence 30.2%69.8%34.6%65.4%45.0%55.0%31.3%68.8%41.2%58.8%46.7%53.3%
Scientific journals 27.9%72.1%26.9%73.1%15.0%85.0%34.4%65.6%41.2%58.8%26.7%73.3%
Ethical considerations 83.7%16.3%73.1%26.9%90.0%10.0%84.4%15.6%58.8%41.2%86.7%13.3%
*SUSD = Engineering professors from the Same University and Same Department. **DUSD = Engineering professors from a Different University and Same
Department.28
other university curricula and courses more often than
SUSD and DUSD (34.9 percent for occupational health
compared to 13.0 percent and 5.3 percent for SUSD and
DUSD).Other differences were observed between
attendees and both SUSD/DUSD groups for the question,
"Have you used the following sources of information to
develop the health and safety material currently being
used in your courses."The use of scientific journals
for developing occupational health and safety material
was significantly different (pa) = 0.04).Engineering
conferences and workshops for occupational health and
safety had p(2) -value of 0.03 and a pa) = .03 for public
health and safety, while NIOSH conference and workshops
had a pa)-value < 0.00001 for occupational health and
safety and pa) = .001 for public health and safety.A
significant difference (pa) = 0.005) for the review of
other universities curricula and courses for
occupational health and safety was also present.Other
sources of information that were used to develop health
and safety material are listed in Table 9.
Among those professors currently addressing health
and safety issues in their courses, the majority of
student feedback in all three groups (50 percent or
more) was in the category of mildly to strongly positive
for the integration of occupational and public healthTable 9
Sources of Information Used for Obtaining Health and Safety Material for Courses
OCCUPATIONAL HEALTH AND
SAFETY
PUBLIC HEALTH AND SAFETY
A I I ENDEE
(43)
*SUSD
(27)
**DUSD
(30)
A rl ENDEE
(32)
*SUSD
(17)
**DUSD
(15)
FACTORS YESNOYESNOYESNOYESNOYESNOYESNO
Scientific journals 51.2%48.8%29.2%70.8%31.6%68.4%66.7%33 3%62.5%37.5%64.3%35.7%
Engineering conferences or workshops 41.9%58.1%20.8%79.1%21.1%78.9%40.0%60.0%12.5%87.5%20.0%80.0%
NIOSH conferences or workshops 58.1%41.9%8.3%91.7%0.0%100%36.7%63.3%6.3%93.8%0.0%100%
APHA conferences or workshops 4.7%95.3%0.0%100%0.0%100%3.3%96.7%6.3%93.8%6.7%93.3%
Developed own material 86.0%14.0%79.2%20.8%89.5%10.5%83.3%
50.0%
16.7%
50.0%'
81.3%
37.5%
18.8%
62.5%
93.3%
40.0%
6.7%
60.0% Colleagues 41.9%58.1%50.0%50.0%31.6%68.4%
Review of other universities curricula/courses34.9%65.1%13.0%87.0%5.3%94.7%26.7%73.3%18.8%81.3%20.0%80.0%
Professional society 32.6%67.4%39.1%60.9%31.6%68.4%43.3%56.7%62.5%37.5%53.3%46.7%
Alumni 14.0%86.0%12.5%87.5%10.5%89.5%16.7%83.3%6.3%93.8%13.3%86.7%
*SUSD = Engineering professors from the Same University and Same Department.
**DUSD = Engineering professors from a Different University and Same Department.30
and safety in their courses (89.7 percent mild to
strongly positive for attendees in occupational health
and safety and 91.3 percent for public health and
safety).A significant difference for public health and
safety (pa) = .06) was found between SUSD and DUSD as
well as between attendees and SUSD/DUSD combined for
occupational health and safety (pa) = .09).Table 10
lists the categories and percentages.
Table 11 at looks at factors that contributed to
engineering professors' decisions not to address health
and safety issues in their courses.Only those
professors not currently addressing health and safety
issues in their courses were asked to answer this
question, "Please indicate whether or not the following
factors have contributed to your decision not to address
health and safety issues in some or all of your
courses."Fifty-four percent of the attendees said they
were unable to develop their own material for
occupational and 50.0 percent for public health and
safety issues.The majority (61.5 percent) of the
attendees who are not teaching occupational health and
safety believe it is not relevant to the courses they
teach. This same belief is common among SUSD (50.9
percent) and DUSD (63.3 percent).For relevance of
public health and safety issues to their courseTable 10
Classification of Student Responses to Having Health and Safety Issues Integrated into Their Courses
OCCUPATIONAL HEALTH AND SAFETY PUBLIC HEALTH AND SAFETY
NEITHER POSITIVE
NOR NEGATIVE
MILDLY TO
STRONGLY POSITIVETOTAL
NEITHER POSITIVE
NOR NEGATIVE
MILDLY TO
STRONGLY POSITIVETOTAL
ATTENDEE10.3% (3) 89.7% (26) 100% (29)8.7% (2) 91.3% (21) 100% (23)
*SUSD 30.0% (3) 70.0% (7) 100% (10)50.0% (4) 50.0% (4) 100% (8)
**DUSD 27.3% (3) 72.7% (8) 100% (11)10.0% (1) 90.0% (9) 100% (10)
*SUSD = Engineering professors from the Same University and Same Department.
**DUSD = Engineering professors from a Different University and Same Department.Table 11
Factors That Have Contributed to Faculty Decisions not to Address Health and Safety Issues in Courses
OCCUPATIONAL HEALTH AND SAFETY PUBLICHEALTH AND SAFETY
ATTENDEE
(13)
*SUSD
(24)
**DUSD
(20)
*SUSD
(31)
**DUSD
(34)
A 1 1 ENDEE
(24)
FACTORS YES NO YESNOYESNO YESNOYESNOYES NO
Few materials currently available 23.1%76.9%52.2%47.8%43.3%56.7%40.9%59.1%46.4%53.6%40.6%59.4%
Unable to develop my own material 53.8%46.2%34.8%65.2%36.7%63.3%50.0%50.0%35.7%64.3%30.3%69.7%
Not relevant to the courses I teach 61.5%38.5%60.9%39.1%63.3%36.7%59.1%40.9%53.6%46.4%69.7%30.3%
No encouragement from department 30.8%79.2%39.1%60.9%23.3%76.7%31.8%68.2%28.6%71.4%27.3%72.7%
No room in curriculum 76.9%23.1%73.9%26.1%60.0%40.0%59.1%40.9%64.3%35.7%52.9%47.1%
Not interested in health and safety 15.4%84.6%13.0%87.0%30.0%70.0%18.2%81.8%14.3%85.7%28.1%71.9%
Information is covered in other engineering classes46.2%53.8%31.8%68.2%20.0%80.0%22.7%77.3%29.6%70.4%12.1%87.9%
*SUSD = Engineering professors from the Same University and Same Department.
**DUSD = Engineering professors from a Different University and Same Department.33
material, 59.1 percent of the attendees said these
issues are not relevant; the comparable percentages were
53.6 and 69.7 for the SUSD and DUSD, respectively.
Seventy-seven percent of the engineering professors who
attended the NIOSH workshop believed there is no room in
the curriculum for occupational health and safety
material while 59.1 percent list this same reason for
public health and safety.
All participants were asked if they received some
exposure to health and safety issues during their
undergraduate education and whether this experience was
required or elective (see Tables 12 and 13).The range
of persons not having any exposure to health and safety
issues was 74.0 percent to 87.0percent for all three
groups.The majority of exposure for all three groups
to health and safety issues was in required courses.
There was a substantial difference (pa) =.06) between
SUSD and DUSD for classes being electives or required in
public health and safety.
Table 14 shows that those persons who attended the
workshop were involved in more research activities in
occupational and public health and safety than those who
did not attend.Fifty-three percent of the attendees
had worked on some research in the area of occupational
health and safety while 44.4 percent had conducted r34
Table 12
Did Engineering Professors Have Exposure to Health and Safety Issues as Students?
OCCUPATIONAL
HEALTH AND SAFETY
PUBLIC HEALTH
AND SAFETY
YESNOTOTALYESNOTOTAL
17.9%82.1%100% 25.5%74.5%100% A 1 1 ENDEE
(10) (46) (56) (14)(41) (55)
*SUSD 24.5%75.5%100% 13.0%87.0%100%
(12)(37) (49) (6) (4.0) (46)
**DUSD 16.0%84.0%100% 16.3%83.7%100%
(8) (42) (50) (8) (41)(49)
*SUSD = Engineering professors from the Same University and Same Department.
**DUSD = Engineering professors from a Different University and Same Department.
Table 13
Was Engineering Professors' Exposure to Health and Safety Issues as Students Required or
Elective?
OCCUPATIONAL HEALTH AND
SAFETY
PUBLIC HEALTH AND SAFETY
ELECTIVEREQUIREDTOTALELECTIVEREQUIREDTOTAL
22.2% (2) 77.8% (7) 100% (9)0.0% 100% (13) 100% (13) Al lENDEE
*SUSD 18.2% (2) 81.8% (9) 100% (11)33.3% (2)66.7% (4) 100% (6)
**DUSD 100% (7) 0.0% 100% (7)0.0% 100% (8) 100% (8)
*SUSD = Engineering professors from the Same University and Same Department.
**DUSD = Engineering professors from a Different University and Same Department.
Table 14
Have Faculty Conducted any Research in the Area of Health and Safety?
OCCUPATIONAL HEALTH AND SAFETYPUBLIC HEALTH AND SAFETY
YES NO TOTAL YES NO TOTAL
53.6% (30) 46.4% (26) 100% (56) 44.4% (24)55.6% (30)100% (54) Al 1ENDEE
*SUSD 28.6% (14) 71.4% (35) 100% (49) 21.7% (10)78.3% (36)100% (46)
**DUSD 25.0% (12) 75.0% (36) 100% (48) 20.0% (9)80.0% (36)100% (45)
*SUSD = Engineering professors from the Same University and Same Department.
**DUSD = Engineering professors from a Different University and Same Department.35
research in public health and safety.These percentages
compare to 28.6 percent and 21.7 percent for SUSD and
25.0 percent and 20.0 percent for DUSD.There were
significant differences for occupational health (pa)
=0.0009) and public health and safety (pa) = 0.002)
research for attendees and SUSD/DUSD combined.
The majority of participants in all three groups
teach both undergraduate and graduate students.For
attendees, 69.6 percent teach both groups of students
compared to 76.0 percent of SUSD and 74.0 percent of
DUSD groups.(Percentages by groups are listed in Table
15).These differences were not significant.
Among the engineering professors responding to the
survey, 94.6 percent of the attendees teach at
institutions that are accredited by ABET, while 98
percent of the institutions from the SUSD and 100
percent for DUSD, (see Table 16).These differences
were not significant.36
Table 15
Do Faculty Teach Undergraduate Students, Graduate Students or Both?
UNDERGRADUATESGRADUATES BOTH TOTAL
Al 1ENDEE28.6%(16) 1.8%(1) 69.6%(39) 100%(56)
*SUSD 22.0%(11) 2.0%(1) 76.0%(38) 100%(50)
**DUSD 26.0%(13) 0.0% 74.0%(37) 100%(50)
*SUSD = Engineering professors from the Same University and Same Department.
**DUSD = Engineering professors from a Different University and Same Department.
Table 16
Is the Faculty's Undergraduate Program Accredited by ABET?
YES NO TOTAL
ATTENDEE94.6%(53)5.4%(3) 100%(56)
*SUSD 98.0%(49)2.0%(1) 100%(50)
**DUSD 0.0% 100%(50)100%(50)
*SUSD = Engineering professors from the Same University and Same Department.
**DUSD = Engineering professors from a Different University and Same Department.37
Discussion
This study evaluated the effectiveness of NIOSH-
sponsored workshops for undergraduate engineering
faculty on the integration of occupational health and
safety issues in the undergraduate engineering
curricula.From the results the following conclusions
were determined:
1) NIOSH workshops were a contributing factor for
faculty to integrate health and safety issues as
well a a source for obtaining information for
materials.
2) Attendees had departmental encouragement, were
motivated by personal interest, and felt ethically
obligated to discuss health and safety issues in
their courses.These same factors were also true
for the Same University Same Department group.
3) The Different University Same Department group
had the same levels of personal interest and
ethical concerns, however, they did not have the
same departmental encouragement as the Attendees
and Same University Same Department group.
4) Faculty not addressing health and safety issues
believe there is no room in the curricula or that
the information is not relevant in the courses they
teach.
5) Personal Interest and ethical considerations are
contributing factors to a professor's decision to
address health and safety issues.
Based on these conclusions, the following
recommendations are suggested:
1) ABET should define for undergraduate engineering
faculty its reasons for including occupational and38
public health and safety issues as accreditation
criteria for undergraduate engineering students.
2) ABET should give specific guidelines and
materials to be used by undergraduate engineering
faculty in their courses.
3) ABET should deny accreditation to any
university not meeting the health and safety
criteria.
4) To help define the role health and safety plays
in engineering further studies should be conducted
to determine how business and industry view
occupational and public health and safety.
5) NIOSH and ABET should work together to develop
course material for undergraduate engineering
faculty and encourage participation in the NIOSH-
sponsored workshops.
6) A network should be established for
undergraduate engineering faculty so they may share
the materials and information they are using in
their classes.
Two potential sources of error warrant discussion.
Though the response rate was 54.0 percent, several of
the questionnaires were unusable for the following
reasons: returned unanswered, filled out by the same
person twice (one Dean gave his survey to another
faculty member who then filled out the Deans' survey and
his own), and responses for the whole department instead
of personal teaching strategies and beliefs.Several
comments about the questionnaire indicated that
responders would have liked the word "you" and the terms
"occupational health and safety" and "public health and39
safety" better defined and some believed that
occupational and public health and safety issues cannot
be separated.Thus, there may have been some
misclassification of study data.The selective process
may also have some bias.Those attending the NIOSH-
sponsored workshops had prior interests in health and
safety and the two unexposed groups (SUSD, DUSD) were
selected at random.
The NIOSH-sponsored workshops have demonstrated
that the workshops are effective in integrating health
and safety issues in undergraduate engineering
curricula.Faculty who attended the workshops came away
with materials and ideas to share with their colleagues
and students.They had encouragement from their
department, were motivated by personal interest and felt
they were ethically obligated to discuss health and
safety issues.These same interests are evident in the
unexposed group, SUSD (Same University Same Department).
However, the second unexposed group, DUSD (Different
University Same Department), had less encouragement from
their department while still having the same level of
personal interest and ethical concerns.
The question is how can NIOSH reach those
universities represented in the second unexposed group
(DUSD)?These universities (100 percent responding) are40
accredited by the Accreditation Board for Engineering
and Technology (ABET) and therefore required to address
health and safety issues in their undergraduate
engineering curricula.As ABET takes a stronger
position on reinforcing their accreditation standards in
health and safety for undergraduate engineering
institutions, NIOSH-sponsored workshops can establish a
leadership role in helping undergraduate engineering
professors gather the information and materials they
need to integrate health and safety issues in their
courses.41
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Appendix A - Questionnaire
Engineering Education Survey
This questionnaire is divided into three sections: Part I addresses occupational
health and safety,Part II addresses public health and safety and Part III
addresses general information.
Occupational Health and Safety is defined as the area
of science and technology that anticipates, recognizes,
evaluates, and controls environmental factors and
personal stresses arising in or from the workplace.
These conditions may result in injury, impaired health,
significant discomfort, or lowered efficiency among
workers.
Public Health and Safety covers matters having a broad
public impact not directly related to the workplace,
such as public drinking supplies and highway and
transportation safety.
PART I: OCCUPATIONAL HEALTH AND SAFETY ISSUES IN
UNDERGRADUATE ENGINEERING CURRICULA
1. How strongly do you agree or disagree with this statement? "Itis
necessary to address occupationalhealth and safety issuesinthe
undergraduate engineering curricula."(Circle one number)
1STRONGLY DISAGREE
2MILDLY DISAGREE
3NEITHER AGREE NOR DISAGREE
4MILDLY AGREE
5STRONGLY AGREE
2. Do you currently address occupational health and safety issues in your
undergraduate engineering classes? (Circle one number)
1NO (SKIP TO QUESTION 8 ON PAGE 3)
2YES (PLEASE ANSWER ALL THE QUESTIONS IN PART I)
2a.How many years have you been addressing occupational
health and safety issues in your courses?
YEARS
(PLEASE TURN THE PAGE)44
3. Are there elective courses in occupational health and safety available to
engineering students at your institution? (Circle one number)
1NO
YES
03a.Please list the elective courses offered, or
attach an advising sheet.
4. Please list all the undergraduate courses you address occupational health
and safety issues in and specify the topic(s) that are discussed.
1.
2.
3.
4.
5.
COURSE TOPIC(S)
5. Please indicate whether or not the following factors have contributed to
your decision to discuss occupational health and safety
courses?(Circle either a 1 or 2 for each factor)
a. ABET requirement
b. Departmental encouragement
c. Dean's encouragement
d. Availability of good materials
e. Personal interest
f. Interest from graduate students
g. Research experience
h. Concern over increasing personal liability . .
i. Colleague influence
j. Alumni influence
k. Professional Engineering conferences or workshops
issuesin your
E4
1
1
1
1
1
1
1
1
1
1
1
XII
2
2
2
2
2
2
2
2
2
2
2
(which one(s) )
1. National Institute for Occupational Health and
Safety (NIOSH) conferences or workshops . . . . 1 2
(which one(s) )
1 2
m. American Public Health Association (APHA)
conferences or workshops
(which one(s) )
n. Professional society influence 1 2
(which one(s) )
o..Scientific journals 1 2
p. Ethical considerations 1 2
q. Other (describe )1 2
(PLEASE GO ON TO THE NEXT PAGE)45
6. Please indicate whether you have used the following sources of information
to develop the occupational health and safety material currently being used
in your
a.
b.
c.
courses.(Circle either a 1 or 2 for each factor)
Scientific journals
(which one(s) )
(N.4
1
1
)
YES
2
2 Professional Engineering conferences or workshops
(which one(s)
National Institute for Occupational Health and
Safety (NIOSH) conferences or workshops . . . . 1 2
d.
(which one(s) )
American Public Health Association (APHA)
conferences or workshops 1 2
(which one(s) )
e.Developed own material 1 2
f.Colleagues 1 2
g.Review of other universities' curricula/courses 1 2
h.Professional society 1 2
(which one(s) )
i.Alumni 1 2
j.Other (describe 1 2
7. Have you received any feedback from students regarding their perceived
professional usefulness of occupational health and safety material? (Circle
one number)
1NO
2YES
7a.Students response to the discussion of occupational
health and safety issues in undergraduate engineering
classes has been (Circle one number)
1STRONGLY NEGATIVE
2MILDLY NEGATIVE
3NEITHER POSITIVE OR NEGATIVE
4MILDLY POSITIVE
SSTRONGLY POSITIVE
8. Please indicate whether or not the following factors have contributed to
your decision not to address occupational health and safety issues in some
or all of your courses? (Circle either a 1 or 2 for each
a. Few materials currently available
b. Unable to develop my own material at this time
factor)
I EQ YES(
1
1
2
2
c.Not relevant to the courses I teach 1 2
d.No encouragement from department 1 2
e.
f.
No room in the curricula
Not interested in occupational health and
1 2
g.
safety issues
Occupational health and safety information is
1 2
covered in other engineering courses 1 2
h.Other (describe )1 2
(PLEASE TURN THE PAGE)9. When you were an undergraduate engineering student, did you have any
exposure to occupational health and safety isnues in your coursework?
(Circle one number)
1NO
YES
119a. Did you receive this information in a required class
or as an elective?(Circle one number)
1REQUIRED
2ELECTIVE
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10. Are you, or have you been, involved with any research or service activities
in the area of occupational health and safety? (Circle one number)
1 NO
2 YES
10a. Briefly describe this research or activity.
PART II: PUBLIC HEALTH AND SAFETY ISSUES IN
UNDERGRADUATE ENGINEERING CURRICULA
11. How strongly do you agree or disagree with this statement?"It is
necessary to address public health and safety issues in the undergraduate
engineering curricula."(Circle one number)
1STRONGLY DISAGREE
2MILDLY DISAGREE
3NEITHER AGREE NOR DISAGREE
4MILDLY AGREE
5STRONGLY AGREE
12. Do you currently address public health and safety issues in your
undergraduate engineering classes? (Circle one number)
1NO (SKIP TO QUESTION 18 ON PAGE 6)
2YES (PLEASE ANSWER ALL THE QUESTIONS IN PART II)
12a. How many years have you been addressing public health
and safety issues in your courses?
YEARS
(PLEASE GO ON TO THE NEXT PAGE)13.Are there elective courses in public health and safety available to
engineering students at your institution? (Circle one number)
NO
YES
013a. Please list the elective courses offered, or
attach an advising sheet.
14. Please list all the undergraduate courses you address public health and
safety issues in and specify the topic(s) that are discussed.
COURSE TOPIC(S)
1.
2.
3.
4.
5.
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15. Please indicate whether or not the following factors have contributed to
your decision to discuss public health and safety issues in your courses?
(Circle either a I or 2 for each factor)
a. ABET requirement
b. Departmental encouragement
c. Dean's encouragement
d. Availability of good materials
e. Personal interest
f. Interest from graduate students
g. Research experience
h. Concern over increasing personal liability . .
i. Colleague influence
j. Alumni influence
k. Professional Engineering conferences or workshops
I ID
1
1
1
1
1
1
1
1
1
1
1
YES
2
2
2
2
2
2
2
2
2
2
2
(which one(s) )
1. National Institute for Occupational Health and
Safety (NIOSH) conferences or workshops . . . . 1 2
(which one(s) )
1 2
m. American Public Health Association (APHA)
conferences or workshops
(which one(s) )
n. Professional society influence 1 2
(which one(s)
)
o. Scientific journals 1 2
p. Ethical considerations 1 2
q. Other (describe
)1 2
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16. Please indicate whether you have used the following sources of information
to develop
your courses.
a.
b.
c.
the public health and safety material currently
(Circle either a1 or 2 for each factor)
Scientific journals
(which one(s)
)
beingused in
1/40
1
1
)
YES
2
2 Professional Engineering conferences or workshops
(which one(s)
National Institute for Occupational Health and
Safety (NIOSH) conferences or workshops 1 2
d.
(which one(s)
)
American Public Health Association (APHA)
conferences or workshops 1 2
(which one(s)
)
e.Developed own material 1 2
f.Colleagues 1 2
g.Review of other universities' curricula/courses 1 2
h.Professional society 1 2
(which one(s) )
i.Alumni 1 2
j.Other (describe 1 2
17. Have you received any feedback from students regarding their perceived
professional usefulness of public health and safety material?(Circle
one number)
1NO
2YES
17a. Students response to the discussion of public health
and safety issues in undergraduate engineering classes
has been (Circle one number)
1STRONGLY NEGATIVE
2MILDLY NEGATIVE
3NEITHER POSITIVE OR NEGATIVE
4MILDLY POSITIVE
5STRONGLY POSITIVE
18. Please indicate whether or not the following factors have contributed to
your decision not to address public health and safety issues in some or all
of your courses?(Circle either a 1 or 2 for each factor)
( EQ YES )
a.Few materials currently available 1 2
b.Unable to develop my own material at this time 1 2
c.Not relevant to the courses I teach 1 2
d.No encouragement from department 1 2
e.
f.
No room in the curricula
Not interested in pubic health and safety
1 2
g.
issues
Public health and safety information is
1 2
covered in other engineering courses 1 2
h.Other (describe )1 2
(PLEASE GO ON TO THE NEXT PAGE)19. When you were an undergraduate engineering student, didyou have any
exposure to public health and safety issues in your coursework?(Circle
one number)
1NO
2YES
19a. Did you receive this information in a required class
or as an elective?(Circle one number)
1REQUIRED
2ELECTIVE
20. Are you, or have you been, involved with any research or service activities
in the area of public health and safety? (Circle one number)
1 NO
2 YES
"20a. Briefly describe this research or activity.
PART MI GENERAL INFORMATION
21.How many years have you been an engineering professor?
YEARS
22. Do you teach undergraduates, graduates or both?(Circle one number)
1 UNDERGRADUATES
2 GRADUATES
3 BOTH
23. Is your undergraduate program accredited by ABET? (Circleone number)
1NO
2YES
(PLEASE TURN THE PAGE)
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24. Please list all the undergraduate engineering classesyou teach, omitting
any classes previously mentioned in PartsIor II. (You may attach a
schedule or advising sheet identifying the classes).
1. 7.
2. 8.
3. 9.
4. 10.
5. 11.
6. 12.
25. Do you have any further comments you would like to add regarding the
discussion of occupational health and safety issues and/or publichealth
and safety issues in the undergraduate engineering curricula?
THANK YOU FOR PARTICIPATING IN THIS SURVEY